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(57)Abstract: 

PROBLEM TO BE SOLVED: To solve a problenn of failure of electric connection 
in substrate with built-in electronic element. 

SOLUTION: A plurality of insulating layers made of organic material are 
laminated and a with conductor 3 is formed on the surface of an insulating layer 
1. The wiring conductors 3 with the insulating layer 1 in between are connected 



with a through conductor 4 made of a conductive nnaterial filled in a through hole 
fornned in the insulating layer 1. In the multilayer wiring substrate, an electronic 
element 6 having a terminal electrode 5 connected with the through conductor 4 
is built in a hollow space 8 formed at least one layer of the insulating layers 1. 
The terminal electrode 5 has a surface layer 5a containing tin at a connection 
part with the through conductor 4. The through conductor 4 is made of 
conductive material containing indium, and a compound of tin and indium is 
formed at the connection part. 
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JPO and NCIPI are not responsible for any 
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1. This document has been translated by connputer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

A conductor is formed, while carrying out the laminating of two or more insulating 
layers which consist of an organic material -- the front face of these insulating 
layers -- wiring - Through a conductor, connect electrically and it changes, said 
wiring located up and down on both sides of said insulating layer - a conductor - 
the penetration which fills up with electric conduction material the through tube 
formed in said insulating layer in between, and grows into it ~ It is the multilayer- 
interconnection substrate with a built-in electronic device which contained the 
electronic device which has the terminal electrode electrically connected with a 
conductor, the interior of the cavernous section which said insulating layer was 
further alike at least, and was prepared - said penetration - said terminal 
electrode - said penetration - the surface layer which contains tin in a 
connection with a conductor - having - said penetration - the multilayer- 
interconnection substrate with a built-in electronic device characterized by 
forming a conductor by the electric conduction material containing an indium, and 
forming the compound of said tin and said indium in said connection. 



[Translation done.] 



* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the multilayer-interconnection substrate with a built-in 
electronic device which contained electronic devices, such as a capacitor 
element used for electronic equipment, such as various AV equipments, a 
household-electric-appliances device, communication equipment and a computer, 
and its peripheral device. 
[0002] 

[Description of the Prior Art] 

wiring of plurality [ front face / which consist of organic resin ingredients, such as 
an insulating layer or an epoxy resin with which a wiring substrate consists of 
ceramic ingredients, such as an alumina, conventionally, / of an insulating layer/ 
the interior and the front face ] ~ wiring which forms a conductor and is located 
up and down ~ a conductor ~ the penetration which formed between in the 
insulating layer ~ it is manufactured by connecting electrically through a 
conductor, and ~ while carrying electronic devices, such as a semiconductor 
device, and a capacitor element, a resistance element, in the front face of this 
wiring substrate ~ these terminal electrodes ~ each wiring ~ the electronic 
instrument used for electronic equipment is manufactured by connecting with a 
conductor. 



[0003] 

However, lightweight[ small and a thin shape, and ]-izing and low inductance- 
ization are required as electronic equipment being represented by mobile 
communication equipment, and small, densification, and low inductance-ization 
are increasingly required also for the wiring substrate carried in such electronic 
equipment in recent years. 
[0004] 

Since it corresponds to such a demand, in JP, 2001 -3391 64,A, reducing the 
number of the electronic devices carried in the front face of a wiring substrate in 
order to miniaturize a wiring substrate, instead building a chip-like capacitor 
element in the interior of a wiring substrate is proposed, moreover, the terminal 
electrode of the capacitor element which is built in according to this ~ penetration 
~ carrying out direct continuation to a conductor ~ wiring ~ leading about of a 
conductor can be lost and an inductance can be reduced furthermore, 
penetration ~ solder is contained in a conductor ~ making -- penetration - 
connecting a conductor and the terminal electrode of a capacitor element with 
the solder which carried out melting ~ penetration ~ the improvement in the 
connection dependability of a conductor and a capacitor element, and 
penetration ~ resistance reduction of a conductor can be attained and low 
inductance-ization can be attained 
[0005] 

[Problem(s) to be Solved by the Invention] 

the penetration which densification is required increasingly in recent years, it 
comes, and the terminal inter-electrode distance of electronic devices, such as a 
capacitor element to build in, becomes short, and the further low inductance- 
ization is also required, and the number of terminal electrodes of an electronic 
device also increases further, consequently is connected to these terminal 
electrodes ~ it should be required that a conductor should also be arranged to 
high density ~ it is obtaining. 
[0006] 



however, such a demand ~ receiving - a wiring substrate given in JP,2001- 
3391 64,A - penetration - the case where a conductor is arranged to high 
density ~ the heat treatnnent process at the tinne of wiring substrate nnanufacture 
-- setting - penetration - the crack which the void occurred in the interface of a 
conductor and an insulating layer, consequently considered this void as the 
reason - the terminal electrode of an electronic device, and penetration - in the 
connection with a conductor, it disconnected and had the trouble that a faulty 
connection will occur, this -- a heat treatment process - setting - penetration - a 
conductor -- the heat of solidification generated in case solder solidifies at the 
time of a cooling process, after inner solder fuses - penetration - the insulating 
layer which touches a conductor carries out heat deformation - a cause - it is - 
penetration - the heating value generated in case solder solidifies so that a 
conductor is high-density is to become big and to become easy to generate a 
void. 
[0007] 

This invention is thought out in view of the trouble of this conventional technique, 
and the purpose is in offering the small and lightweight multilayer-interconnection 
substrate excellent in connection dependability and an electrical property with a 
built-in electronic device. 

[0008] 

[Means for Solving the Problem] 

A conductor is formed, while the multilayer-interconnection substrate with a built- 
in electronic device of this invention carries out the laminating of two or more 
insulating layers which consist of an organic material ~ the front face of these 
insulating layers ~ wiring ~ Through a conductor, connect electrically and it 
changes, wiring located up and down on both sides of an insulating layer - a 
conductor ~ the penetration which fills up with electric conduction material the 
through tube formed in the insulating layer in between, and grows into it ~ It is 
the multilayer-interconnection substrate with a built-in electronic device which 
contained the electronic device which has the terminal electrode electrically 



connected with a conductor, the interior of the cavernous section which the 
insulating layer was further alike at least, and was prepared -- penetration - a 
ternninal electrode - penetration - the surface layer which contains tin in a 
connection with a conductor - having - penetration - it is characterized by 
forming a conductor by the electric conduction nnaterial containing an indiunn, and 
forming the compound of tin and an indium in a connection. 
[0009] 

The heat of solidification of the indium which a conductor contains is 3.26kJmol-1 . 
according to the multilayer-interconnection substrate with a built-in electronic 
device of this invention - penetration - [when melting of the indium is carried 
out and a conductor is connected to high density ] the terminal electrode of the 
electronic device which is below one half of heat-of-solidification 7.07kJmol-1 of 
the tin contained in the solder currently used conventionally, and was arranged 
by the narrow interval - penetration - In a connection with a conductor heat 
deformation of the insulating layer by generation of heat at the time of 
coagulation ~ decreasing - an insulating layer and penetration - the crack which 
could prevent that a void occurred in an interface with a conductor, consequently 
considered this void as the reason - a terminal electrode and penetration - It 
should excel in the connection dependability which is disconnected and a faulty 
connection does not generate. 
[0010] 

moreover, the terminal electrode of an electronic device ~ penetration - 
penetration since it has the surface layer which contains tin in a connection with 
a conductor and the compound of tin and an indium is formed in the connection - 
the connection between a conductor and a terminal electrode ~ mere contact of 
metals - comparing ~ a firm thing ~ becoming ~ consequently, penetration - the 
connection dependability of a conductor and an electronic device can be raised 
greatly. 
[0011] 

[Embodiment of the Invention] 



Next, the multilayer-interconnection substrate with a built-in electronic device of 
this invention is explained to a detail based on an attached drawing. 
Drawing 1 is the sectional view showing an exannple of the gestalt of operation of 
the multilayer-interconnection substrate with a built-in electronic device of this 
invention, and shows the example at the time of building in one electronic device 
here. Moreover, drawing 2 is the sectional view showing an example of the 
gestalt of operation of the electronic device built in the multilayer-interconnection 
substrate with a built-in electronic device of this invention, and shows the 
example in case an electronic device is a capacitor element by this invention. 
[0012] 

these drawings ~ setting ~ 1 ~ an insulating layer and 2 ~ an insulating base and 
3 ~ wiring ~ a conductor and 4 ~ penetration ~ a conductor and 6 are the 
capacitor elements which are electronic devices, and the multilayer- 
interconnection substrate 7 with a built-in electronic device of this invention 
mainly consists of these. In addition, while consisting of insulating bases 2 which 
the multilayer-interconnection substrate 7 with a built-in electronic device of this 
example carries out the three-layer laminating of the insulating layer 1, and 
change, the cavernous section 8 is formed in at least one layer of an insulating 
layer 1, and the capacitor element 6 is laid under this interior, moreover, the 
capacitor element 6 ~ the terminal electrode 5 ~ penetration ~ it connects with 
the conductor 4 electrically. 
[0013] 

Length, width, and height are the rectangular parallelepipeds which are 0.5-5mm, 
respectively, and the capacitor element 6 built in the multilayer-interconnection 
substrate 7 with a built-in electronic device is formed by carrying out the 
laminating of the electrode layer 9 and the ceramic dielectric layer 10 to drawing 
2 by turns, as shown in a sectional view. 
[0014] 

As an ingredient of such a ceramic dielectric layer 10, various dielectric ceramic 
ingredients can be used, for example, it is calcium about Ba which is the ceramic 



constituent of BaTiOS, or a LaTiOS, CaTiOS and SrTiOS grade, or the 
configuration elennent of BaTiOS, and bariunn titanate systenn ingredients, sucli 
as tlie solid solution which pernnuted Ti partially by Zr or Sn, a lead systenn 
perovskite type structure compound, etc. are used. Moreover, as an ingredient 
which forms the electrode layer 9, metals and these alloys, such as Pd and Ag- 
Pt-nickel-Cu-Pb, are used, for example. 
[0015] 

two or more terminal electrodes 5 which connected such a capacitor element 6 to 
many electrode layers 9 electrically - having - **** ~ these -- penetration of the 
electrode layer 9 of a capacitor element 6, and the multilayer-interconnection 
substrate 7 with a built-in electronic device ~ the operation which connects a 
conductor 4 electrically is accomplished. 
[0016] 

and ~ the multilayer-interconnection substrate 7 with a built-in electronic device 
of this invention - the terminal electrode 5 -- the front face - at least - 
penetration ~ it has surface layer 5a which contains tin in a connection with a 
conductor 4. Moreover, this is important. 

From having surface layer 5a which contains tin for the terminal electrode 5 of 
the capacitor element 6 which is an electronic device on the front face according 
to the multilayer-interconnection substrate 7 with a built-in electronic device of 
this invention It joins together by InSn and the lnSn4 grade which are an 
intermetallic compound with the indium (In) which a conductor 4 contains, 
penetration of the wiring substrate mentioned later ~ a conductor 4 and the 
terminal electrode 5 ~ tin (Sn) and penetration ~ what has both very firm junction 
~ becoming ~ penetration ~ the connection dependability of a conductor 4 and 
an electronic device 6 can be improved greatly. 
[0017] 

the through hole which such surface layer 5a of the terminal electrode 5 formed 
the through hole 1 1 in drawing 2 at the layered product of the electrode layer 9 
and the ceramic dielectric layer 10 as shown in a sectional view, and was formed 



by embedding a conductor at this - it is fornned printing soldering paste on tlie 
surface of a conductor, or by carrying out solder plating and tinning, nnoreover, 
the ternninal fornned in the end face of a capacitor element 6 although the 
terminal electrode 5 was not illustrated - penetration of a conductor - the 
surface layer containing tin may be put and formed by printing soldering paste to 
a connection with a conductor 4, or performing solder and tinning to it. 
[0018] 

in addition, the through hole formed when the terminal electrode 5 embedded a 
conductor after forming a through hole 1 1 from a viewpoint of the ease of 
detailed-izing and a process at this -- it is desirable to print soldering paste on the 
surface of a conductor, and to be formed. 
[0019] 

Moreover, as for the through hole 1 1 formed in such a capacitor element 6, it is 
desirable to be formed in the layered product which consists of the electrode 
layer 9 and the ceramic dielectric layer 10 by approaches, such as laser drilling 
processing by punching processing and UV-YAG laser by punching, excimer 
laser, carbon dioxide gas laser, etc., and to be formed of drilling processing by 
laser, in order to consider as the detailed through hole 11 especially. Moreover, 
the path of a through hole 1 1 is several 10 micrometers - several mm, and is 
suitably decided in accordance with the magnitude of a capacitor element 6. 
[0020] 

in addition, the wall of a through hole 1 1 - a through hole - in order to make 
good electrical installation of a conductor and the electrode layer 9, ultrasonic- 
cleaning processing, DESUMIA processing, etc. may be performed after 
punching processing or laser drilling processing. 

[0021] 

moreover, a through hole -- as for a conductor, it is desirable to contain the thing 
of the same quality of the material as the electrode layer 9 from a viewpoint of 
metals and those alloys, such as Pd and Ag-Pt-nickel-Cu-Pb, being used, and 
making good especially electrical installation with the electrode layer 9. 



[0022] 

such a through hole - a conductor is formed by filling up into a through hole 1 1 
the conductive paste which is nnade to distribute metal powder and changes in 
the organic vehicle made to dissolve organic binder resin in an organic solvent 
with approaches, such as screen printing. In addition, various dispersants, 
activators, plasticizers, etc. besides these may add in a vehicle if needed. 
[0023] 

Moreover, while the organic binder resin used for conductive paste makes 
homogeneity distribute metal powder, nothing, for example, acrylic resin, phenol 
resin, an alkyd resin, rosin ester ethyl cellulose methyl cellulose, PVA (polyvinyl 
alcohol), polyvinyl butyrate, etc. are used for the embedding to a through hole 1 1 
in the role which gives proper viscosity and a proper rheology. It is desirable to 
use acrylic resin from a viewpoint of improving dispersibility of metal powder 
especially. 
[0024] 

Furthermore, as for the organic solvent used for conductive paste, it is desirable 
to dissolve organic binder resin, to distribute a metal powder particle, and for an 
ester system, naphtha, etc., such as alcoholic systems, such as nothing, for 
example, alpha-terpineol, and benzyl alcohol, a hydrocarbon system and an 
ether system, and BCA (butyl carbitol acetate), to be used in the role which 
makes such whole mixed stock the shape of a paste, and to use alcohols 
solvents, such as alpha-terpineol, from a viewpoint of improving dispersibility of 
metal powder especially. 
[0025] 

Conductive paste is good further again also as a paste which added the glass frit 
and the ceramic frit, in order to raise the bond strength to the capacitor porcelain 
after embedding and baking. In this case, neither a glass frit nor especially a 
ceramic frit is limited, and titanium system oxides, such as glass titania barium 
titanate of a hoe silicate system or a hoe silicic acid zinc system, etc. can be 
suitably used for it. 



[0026] 

Such a capacitor element 6 is manufactured by tlie approacli described below. 
First, nickel metal paste created by the well-known paste manufacturing method 
is printed on a BaTIOS dielectric ceramic green sheet front face so that it may 
change with a predetermined configuration with screen printing, the electrode 
layer 9 and the non-calcinated electrode layer which changes are formed in it, 
continuously, the laminating of these is carried out to predetermined sequence, 
they are stuck [ it changes with the ceramic dielectric layer 10 manufactured by 
the well-known sheet forming method, for example, ] to it by pressure, and a 
layered product is obtained, and the thing for which UV-YAG laser etc. is used for 
this, drilling processing is carried out, a through hole 1 1 is formed, nickel metal 
paste is used and screen printing is embedded in this through hole 11 - a 
through hole - after forming a conductor, this is calcinated at the temperature of 
800-1600 degrees C. and the through hole exposed to the front face of a 
capacitor element 6 - it is manufactured by printing soldering paste on the 
surface of a conductor, and forming surface layer 5a. 
[0027] 

Moreover, from a viewpoint of raising the adhesive property of an insulating layer 
1 and a capacitor element 6, the front face of a capacitor element 6 has the 
maximum Ra max of arithmetic mean granularity Ra of the front face of the 
ceramic dielectric layer 10 larger than 0.2 micrometers, and it is desirably 
desirable to be referred to as 1 .0 micrometers or more the optimal 0.5 
micrometers or more. In addition, since the inclination a crack and a chip become 
easy to generate is in a capacitor element 6 when the maximum Ra max of 
arithmetic mean granularity Ra of the front face of the ceramic dielectric layer 10 
exceeds 5 micrometers, what maximum Ra max of arithmetic mean granularity 
Ra is set to 5 micrometers or less for is desirable. 
[0028] 

The front face of such a ceramic dielectric layer 10 of capacitor element 6 front 
face is the phase of the green sheet layered product before baking, and after 



giving irregularity pliysically by pushing roughening processing according the 
front face of a layered product to brushing, and the plate which carried out 
concavo-convex processing beforehand etc., or after it perfornns dinnple 
processing by opening a non-through tube in a green sheet layered product front 
face with laser, it can be nnade into desired surface roughness by calcinating. 
Moreover, the thermal resistance at the tinne of baking is higher than the cerannic 
ingredient used for the cerannic dielectric layer 10, mean particle diameter has 
some ceramic ingredients and reactivity which are used for ceramic powder or 
the ceramic dielectric layer 10 10 micrometers or more, and a pitch diameter is 
good also as desired surface roughness by making it adhere to a green sheet 
layered product front face so that a part may embed ceramic powder 10 
micrometers or more, and calcinating. Furthermore, the front face of the 
capacitor element 6 after baking of a green sheet layered product may be 
roughened by the chemical technique, such as physical means, such as 
sandblasting, or etching. 
[0029] 

Next, the manufacture approach of the multilayer-interconnection substrate 7 
with a built-in electronic device of this invention is explained to a detail based on 
drawing 3 . Drawing 3 is a sectional view for every process for manufacturing the 
multilayer-interconnection substrate 7 with a built-in electronic device of drawing 
1 . 

[0030] 

First, as shown in a sectional view, an insulating layer 1 is prepared for drawing 3 
(a), and the through tube 11 whose diameter is 17-150 micrometers is drilled in a 
desired part by laser beam machining at this insulating layer 1. 

[0031] 

especially if an insulating layer 1 is resin which has the electrical property and 
thermal resistance as an insulating material, and a mechanical strength, it is not 
limited, and its organic resin ingredients, such as aramid resin, and phenol resin, 
an epoxy resin, imide resin, a fluororesin, phenylene ether resin, bismaleimide 



triazine resin and a urea resin, nnelannine resin, silicone resin, uretliane resin, 
tliernnosetting polyphenylene ether resin, liquid crystal polynner resin, are 
independent - or it can be combined and used. 
[0032] 

Moreover, coupling agents, such as a silane systenn for raising a nnechanical 
strength, and a titanate systenn. Light stabilizer, such as an ultraviolet ray 
absorbent for improving the antioxidant and lightfastness for improving thermal 
stability. Fire-resistant assistants, such as a fire-resistant agent of the halogen 
system for improving fire retardancy, or a phosphoric-acid system, an antimony 
system compound, and boric-acid zinc, metaboric acid barium, a zirconium 
dioxide. Lubricant, such as a higher fatty acid for improving lubricity, and higher- 
fatty-acid ester, a higher-fatty-acid metal salt, a fluorocarbon system surfactant. 
In order to adjust a coefficient of thermal expansion And/or, a mechanical 
strength The aluminum oxide, the oxidization silicon, the titanium oxide, the 
barium oxide, the strontium oxide, the zirconium dioxide, calcium-oxide zeolite, 
and nitriding for making it improve Fillers, such as silicon, alumimium nitride, 
silicon carbide, and boric-acid aluminum stannic-acid barium zirconic acid barium 
zirconic acid strontium, may be contained. 
[0033] 

Furthermore, when what sank the organic resin ingredient into base materials, 
such as a nonwoven fabric which consists of glass fabrics etc. and the heat- 
resistant organic resin fiber which wove fibrous glass into blanket-like, and the 
thing which covered organic resin glue lines, such as an epoxy resin and 
thermosetting polyphenylene ether, to the vertical side of heat-resistant films, 
such as a liquid crystal polymer, are used, a mechanical strength can be 
improved more and it is desirable, from a viewpoint of making the transmission 
characteristic of a RF good especially ~ and/or, a diameter ~ detailed penetration 
of 100 micrometers or less, from a viewpoint form a conductor 4 good, it is 
desirable to use what covered the organic resin glue line which changes from the 
polyphenylene ether system organic substance to the vertical side of a liquid 



crystal polymer film, and this example shows the example which used for the 
insulating layer 1 the thing in_which the glue line 13 which changes from the 
polyphenylene ether system organic substance to the vertical side of the liquid 
crystal polymer film 12 was formed. 
[0034] 

In addition, a liquid crystal polymer points out the polymer which has a liquid 
crystal condition or the property which carries out a birefringence optically here at 
the time of melting. The thermotropic liquid crystal polymer which shows liquid 
crystallinity at the time of the lyotropic liquid crystal polymer which generally 
shows liquid crystallinity in the state of a solution, or melting. Or from a viewpoint 
of temperature cycle dependability, solder thermal resistance, and workability, 
the temperature of 200-400 degrees C and the thing which has the melting point 
in temperature of 250-350 degrees C especially are desirable including the liquid 
crystal polymers of all 1 mold, 2 molds, and 3 molds classified according to heat 
deflection temperature. Moreover, the polyphenylene ether system organic 
substance means polyphenylene ether resin, the resin which various functional 
groups combined with polyphenylene ether, or these derivatives and polymers. 
[0035] 

The liquid crystal polymer film 12 within moreover, limits which do not spoil the 
physical properties as a layer Light stabilizer, such as an ultraviolet ray absorbent 
for improving the antioxidant and lightfastness for improving thermal stability. 
Fire-resistant assistants, such as a fire-resistant agent of the halogen system for 
adding fire retardancy, or a phosphoric-acid system, an antimony system 
compound, and boric-acid zinc, metaboric acid barium, a zirconium dioxide. In 
order to adjust lubricant, such as a higher fatty acid for improving lubricity, and 
higher-fatty-acid ester, a higher-fatty-acid metal salt, a fluorocarbon system 
surfactant, and a coefficient of thermal expansion, And/or, a mechanical strength 
The aluminum oxide, the oxidization silicon, the titanium oxide, the barium oxide, 
the strontium oxide, the zirconium dioxide, the calcium oxide zeolite, the silicon 
nitride, the alumimium nitride, silicon carbide, and titanic acid for improving Fillers, 



such as potassium barium titanate strontium titanate titanic-acid calcium boric- 
acid aluminum stannic-acid barium zirconic acid barium zirconic acid strontium, 
may be contained. 
[0036] 

In addition, the particle shape of the above-mentioned filler etc. has the shape of 
abbreviation spherical, needlelike, and a flake etc., and is desirable from a 
viewpoint of restoration nature. [ of the shape of**** ] Moreover, particle diameter 
is usually about 0.1-15 micrometers, and is smaller than the thickness of the 
liquid crystal polymer film 12. 
[0037] 

moreover, wiring which a glue line 13 mentions later - while having the function 
of the adhesives at the time of carrying out covering formation of the conductor 3, 
when a capacitor element 6 is built in the cavernous section 8 formed in the 
insulating layer 1 , a role of adhesives made to fix to the capacitor element 6 and 
cavernous section 8 interior is played. Moreover, in case the multilayer- 
interconnection substrate 7 with a built-in electronic device is constituted using 
an insulating layer 1, the duty of the adhesives at the time of carrying out the 
laminating of the insulating-layer 1 comrades is achieved. 
[0038] 

a glue line 13 ~ the polyphenylene ether system organic substance, such as 
polyphenylene ether resin, and the derivative or these polymer alloys, ~ 30 - 90 
volume % content ~ carrying out ~ **** ~ especially ~ heat cycle dependability 
and wiring ~ it is desirable to contain thermosetting polyphenylene ether, such as 
allyl compound denaturation polyphenylene ether, from a viewpoint of the 
location precision at the time of pasting up a conductor 3. 
[0039] 

In addition, if there is an inclination for kneading nature with the filler later 
mentioned as the content of the polyphenylene ether system organic substance 
is under 30 volume % to fall and 90 volume % is exceeded, in case a glue line 13 
will be formed in liquid crystal polymer film 12 front face, there is an inclination for 



the thickness variation of a glue line 13 to beconne large. Therefore, the content 
of the polyphenylene ether systenn organic substance has the desirable range of 
30 - 90 volume %. 
[0040] 

moreover, the glue line 13 - an adhesive property with the liquid crystal polymer 
film 12, and wiring - a conductor 3 and the penetration mentioned later - it is 
desirable to contain additives, such as a polyfunctional monomer which has two 
or more functional groups in which a polymerization reaction is possible from a 
viewpoint of making adhesion with a conductor 4 good, or a polyfunctional 
polymer, for example, it is desirable to contain triallyl isocyanurate, triaryl 
SHI AND rates, these polymers, etc. 
[0041] 

Furthermore, the antioxidant for improving a rubber component and thermal 
stability for a glue line 13 adjusting an elastic modulus. The halogen system for 
adding light stabilizer, such as an ultraviolet ray absorbent for improving 
lightfastness, and fire retardancy, or the fire-resistant agent of a phosphoric-acid 
system. Fire-resistant assistants, such as an antimony system compound, and 
boric-acid zinc, metaboric acid barium, a zirconium dioxide. Lubricant, such as a 
higher fatty acid for improving lubricity, and higher-fatty-acid ester, a higher-fatty- 
acid metal salt, a fluorocarbon system surfactant, A coefficient of thermal 
expansion Adjust or a mechanical strength The aluminum oxide, the oxidization 
silicon, the titanium oxide, the barium oxide, the strontium oxide, the zirconium 
dioxide, the calcium oxide zeolite and the silicon nitride, the alumimium nitride 
and the silicon carbide, and potassium titanate barium titanate strontium titanate 
titanic-acid KARUSHIU for improving Fillers, such as ML) boric-acid aluminum 
stannic-acid barium zirconic acid barium zirconic acid strontium, Or coupling 
agents, such as a silane system coupling agent for raising compatibility with a 
filler and raising a mechanical strength these junction disposition top and a 
titanate system coupling agent, may be contained. 
[0042] 



the time of doing tlie laminating and pressurization especially of the insulating 
layer 1, and forming the multilayer-interconnection substrate 7 with a built-in 
electronic device ~ the fluidity of a glue line 1 3 ~ controlling ~ penetration ~ as 
for a glue line 13, from a viewpoint of preventing thickness dispersion of a 
location gap of a conductor 4 or a glue line 13, it is desirable to contain the 
inorganic insulation powder more than 10 volume % as a filler, moreover, an 
adhesion interface with the liquid crystal polymer film 12 and wiring - it is 
desirable to make the content of a filler below into 70 volume % from a viewpoint 
of preventing the exfoliation at the time of a solder reflow in an adhesion interface 
with a conductor 3. Therefore, it is desirable to make the glue line 13 which 
consists of the polyphenylene ether system organic substance contain the filler of 
10-70 volume %. 
[0043] 

In addition, the configuration of the above-mentioned filler etc. has the shape of 
abbreviation spherical, needlelike, and a flake etc., and is desirable from a 
viewpoint of restoration nature. [ of the shape of **** ] Moreover, particle diameter 
is about 0.1-15 micrometers, and is smaller than the thickness of a glue line 13. 
[0044] 

When such an insulating layer 1 shall have the glue line 13 which changes from 
the polyphenylene ether system organic substance to the vertical side of the 
liquid crystal polymer film 12, For example, the paste which added and obtained 
thermosetting polyphenylene ether resin, a solvent, a plasticizer, a dispersant, 
etc. to inorganic insulation powder, such as oxidation silicon whose particle size 
is 0.1-15 micrometers A contact angle with triallyl isocyanurate is 3-50 degrees 
by plasma treatment. And after adopting the sheet casting methods, such as the 
well-known doctor blade method, as the vertical side of the liquid crystal polymer 
film 12 which carried out surface preparation conventionally and forming a glue 
line 13 in it so that surface energy may serve as 45 - 70 mJ/m2, Or after forming 
a glue line 13 in the front face of the liquid crystal polymer film 12 by immersing 
the liquid crystal polymer film 12 during the above-mentioned paste, and pulling 



up perpendicularly, this is manufactured heating and by drying at the temperature 

of 60-100 degrees C for 5 minutes - 3 hours. 

[0045] 

next, the electric conduction material which contains an indium in a through tube 
1 1 in drawing 3 (b) as shown in a sectional view - the former - well-known 
screen printing etc. - adopting - being filled up - penetration - a conductor 4 is 
formed, and this invention - setting - penetration - it is important to be formed 
by the electric conduction material in which a conductor 4 contains an indium. 
[0046] 

The heat of solidification of the indium which a conductor 4 contains is 
3.26kJmol-1. according to the multilayer-interconnection substrate 7 with a built- 
in electronic device of this invention ~ penetration ~ penetration since the 
conductor 4 is formed by the electric conduction material containing an indium ~ 
[ when melting of the indium is carried out and a conductor 4 is connected to high 
density ] the terminal electrode 5 of the capacitor element 6 which is below one 
half of heat-of-solidification 7.07kJmol-1 of the tin contained in the solder 
currently used conventionally, and was arranged by the narrow interval ~ 
penetration ~ In a connection with a conductor 4 heat deformation of the 
insulating layer 1 by generation of heat at the time of coagulation ~ decreasing ~ 
an insulating layer 1 and penetration -- the crack which could prevent that a void 
occurred in an interface with a conductor 4, consequently considered this void as 
the reason ~ the terminal electrode 5 and penetration ~ It should excel in the 
connection dependability which is disconnected and a faulty connection does not 
generate. 
[0047] 

It has surface layer 5a which contains tin in a connection with a conductor 4. 
moreover -- according to the multilayer-interconnection substrate 7 with a built-in 
electronic device of this invention ~ the terminal electrode 5 of a capacitor 
element 6 ~ penetration ~ From the compound of the tin of InSn and lnSn4 
grade and an indium being formed in a connection penetration ~ the connection 



between a conductor 4 and the ternninal electrode 5 - nnere contact of metals - 
connparing -- a firnn thing - beconning - consequently, penetration -- the 
connection dependability of a conductor 4 and a capacitor elennent 6 can be 
raised greatly. 
[0048] 

furthermore, penetration - as for the electric conduction material which forms a 
conductor 4, it is desirable to contain the metal powder with the melting points 
higher than the melting point of tin, such as gold, and silver, copper, nickel 
magnesium aluminum molybdenum, iron, palladium, other than an indium, 
making electric conduction material contain metal powder with the melting point 
higher than the melting point of tin - penetration - the indium which the metal 
powder with the melting point higher than the melting point of tin fused among 
these when carrying out melting of the indium which a conductor 4 contains, and 
the tin which surface layer 5a of the terminal electrode 5 contains and forming 
the compound of tin and an indium - good ~ holding - penetration - connection 
dependability of a conductor 4 can be made good, in addition, the case where 
the melting point of the metal which electric conduction material contains is below 
the melting point of tin - electric conduction material - from a through tube - 
flowing out - penetration - the case where there is a danger that the connection 
dependability of a conductor 4 falls, and the pan especially of the electric 
conduction material is carried out to the temperature more than the melting point 
of tin for a long time ~ penetration ~ there is a danger of disconnecting in a 
conductor 4. therefore, penetration - as for the electric conduction material which 
forms a conductor 4, it is desirable to contain metal powder with the melting point 
higher than the melting point of tin. 
[0049] 

Moreover, as for the metal powder with the above-mentioned melting point higher 
than the melting point of tin, it is desirable that it is the powder of a metal with the 
resistance of gold, silver, copper, nickel magnesium aluminum molybdenum, etc., 
etc. lower than the resistance of an indium, electric conduction material contains 



the powder of a metal with resistance lower than the resistance of such an 
indiunn -- penetration -- it is possible to reduce the resistance of a conductor 4 
nnore - becoming ~ penetration - a conductor 4 can be formed more into a low 
inductance. 
[0050] 

As a metal with still such resistance lower than the resistance of an indium When 
gold (Au), silver (Ag), nickel (nickel), magnesium (Mg), and copper (Cu) are used, 
these metals react with an indium (In). For example, in the case of gold In the 
case of the compound of Auin and Auln2 grade, and silver, the compound of 
Agln2 grade, In the case of nickel, in the case of the compound of InNi and lnNi2 
grade, and magnesium, the compound of InMg, ln2Mg, and InMgS grade, what 
has association through the indium of metals firmer since compounds, such as 
Cu4ln, Cu3ln, Cu9ln4, and Cu2ln, are formed in the front face of each metal in 
the case of copper - becoming ~ penetration ~ the resistance of a conductor 4 
can be reduced more. 
[0051] 

Tin In addition, metals, such as gold (Au), silver (Ag), nickel (nickel), magnesium 
(Mg), and copper (Cu), Compounds, such as a compound of AuSn, AuSn2, and 
AuSn4 grade, and AgSn, From forming the compound of compound [, such as a 

compound of nickelSSn and nickel3Sn2 grade, and Mg2Sn, ], Cu3Sn, and 
Cu6Sn5 grade surface layer 5a of the terminal electrode 5 of a capacitor element 
6 ~ penetration ~ the case where it contacts the metal contained in a conductor 4, 
and directly - also setting - tin and these metals - good - joining together - 
penetration - junction to a conductor 4 and the terminal electrode 5 can be made 
firm. 
[0052] 

furthermore, penetration -- it is desirable to use as copper the metal contained in 
a conductor 4. while the flow resistance of copper is low - cheap - economical - 
penetration - it can consider as the multilayer-interconnection substrate 7 with a 
built-in electronic device with the low electric resistance of a conductor 4. 



[0053] 

in addition, penetration -- tlie electric conduction nnaterial witli wliicli a conductor 
4 is filled up is adjusted to other metal powder, such as an indiunn to contain or 
an indium, and copper, by carrying out addition mixing of organic resin or the 
solvent. A cellulose besides the organic resin which constitutes the various 
insulation sheets mentioned above as such organic resin etc. is used. This 
organic resin has the function to hold metal powder to a through tube while 
combining metal powder in the condition of having made it contacting mutually. 
Moreover, isopropyl alcohol, a terpineol, 2-octanol, etc. are used that what is 
necessary is just the solvent which the organic resin to be used can dissolve as a 
solvent. 
[0054] 

Furthermore, the content of the organic resin used for electric conduction 
material To the sum total with other metal powder, such as the sum total of 
organic resin and an indium or organic resin, an indium, and copper, if fewer than 
0.1 volume % There is an inclination it to become difficult to hold an indium or an 
indium, and metal powder good in a through tube, moreover - it is difficult for a 
lot of organic resin to intervene between metal powder, and to fully contact metal 
powder, if 40 volume % is exceeded - becoming - penetration - there is an 
inclination for the resistance of a conductor 4 to become large. Therefore, as for 
the content of the organic resin of electric conduction material, it is especially 
desirable to the sum total with other metal powder, such as the sum total of 
organic resin and an indium or organic resin, an indium, and copper, 0.1 to 40 
volume % and that it is 0.3 to 30 volume %. 
[0055] 

moreover, this invention - setting - penetration - the case where the metal 
contained in a conductor 4 is used as copper -- penetration -- it is desirable that 
the content of the indium of a conductor 4 is 1 to 20 times the copper content, 
penetration - heat treatment at the time of manufacturing the multilayer- 
interconnection substrate 7 with a built-in electronic device by making the content 



of the indium of a conductor 4 into one to 20 times of a copper content - tlie 
intermetallic compound of an indium and copper -- moderate -- and -- enougli - it 
can form ~ penetration ~ it can consider as the multilayer-interconnection 
substrate 7 with a built-in electronic device which the electrical installation in a 
conductor 4 became better, consequently the inductance reduced more, in 
addition ~ contact of copper has the main electrical installation of copper powder 
in the content of an indium being less than 1 time of a copper content ~ 
becoming ~ penetration, if there is an inclination for the connection dependability 
of a conductor 4 to fall and 20 times are exceeded the unreacted indium which 
was not able to generate copper and an intermetallic compound - as the indium 
of a low-melt point point ~ penetration ~ the inside of a conductor 4 ~ remaining - 
- this indium that remained ~ the time of a reflow ~ fusing ~ penetration ~ there 
is a danger that the faulty connection of a conductor 4 and the terminal electrode 
5 of a capacitor element 6 will occur, therefore, penetration ~ it is desirable that 
the content of the indium of a conductor 4 is 1 to 20 times the copper content. 
[0056] 

in addition, penetration ~ since the indium and other metal particles which are 
contained in a conductor have the desirable shape of **** whose mean particle 
diameter is 2-20 micrometers and metal particles condense [ mean particle 
diameter ] by less than 2 micrometers ~ the embedding nature to a through tube 
~ bad ~ becoming ~ penetration ~ since the contact part of the metal particles in 
the inside of a through tube will decrease if there is an inclination for the 
resistance of a conductor 4 to become large and it exceeds 20 micrometers, 
there is an inclination for resistance to become large. Therefore, such mean 
particle diameter has desirable 2-20-micrometermicrometer. 
[0057] 

next, wiring put on the front face and rear face of an insulating layer 1 as shown 
to drawing 3 (c) in a sectional view ~ a conductor 3 is prepared, and a sectional 
view shows to drawing 3 (d) ~ as ~ wiring ~ a conductor 3 ~ wiring required for 
the front face and rear face of an insulating layer 1 ~ a conductor 3 and 



penetration - it piles up and innprints so that a conductor 4 nnay connect 

electrically. 

[0058] 

in addition - this example - wiring -- formation of a conductor 3 -- a replica 
method - carrying out - **** - such wiring - a conductor 3 is formed by the 
approach described below, first, the etching-resist removal after forming a resist 
layer so that it may be manufactured by the front face of the base materials 14, 
such as a mold release sheet, by the galvanizing method etc., an electrolysis 
metallic foil with a thickness of 1-35 micrometers it is thin from one sort or two 
sorts or more of alloys chosen from copper, gold, silver, aluminum, etc. may be 
pasted up and it may become the mirror image pattern of a desired circuit pattern 
on the front face ~ wiring of the mirror image of a predetermined circuit pattern ~ 
a conductor 3 is formed, next, wiring - covering to the front face and rear face of 
an insulating layer 1 of a conductor 3 - wiring -- after a pressure carries out 
pressurization heating of the base material 14 with wliich the conductor 3 was 
formed superposition and after an appropriate time to the front face and rear face 
of an insulating layer 1 on the conditions 0.5 - 10MPa and whose temperature 
are 60-150 degrees C, by removing a base material 14 shows to a sectional view 
at drawing 3 (e) ~ as ~ wiring ~ a conductor 3 is put on an insulating layer 1. in 
addition, this time - penetration ~ what is considered as the condition which has 
not been hardened completely of not hardening is important for a conductor 4. 
[0059] 

Moreover, as a base material 14, well-known things, such as polyethylene 
terephthalate, and polyethylenenaphthalate polyimide polyphenylene sulfide, 
vinyl chloride polypropylene, can be used. 10-100 micrometers is suitable for the 
thickness of a base material 14, and its 25-50 micrometers are desirably good, 
wiring formed by a base material 14 bending [ deformation or ] as the thickness 
of a base material 14 is less than 10 micrometers ~ a conductor 3 ~ 
disconnecting ~ being easy ~ if thickness exceeds 100 micrometers, the 
flexibility of a base material 14 will be lost, and there is an inclination for 



exfoliation of tlie base material 14 from an insulating layer 1 to become difficult. 
Moreover, in order to form an electrolysis metallic foil in base material 14 front 
face, well-known adhesives, such as acrylic, and a rubber system, a silicon 
system, an epoxy system, may be used. 
[0060] 

And two or more insulating layers 1 manufactured through the process of above- 
mentioned (a) - (e) as shown to drawing 3 (f) in a sectional view. Insulating-layer 
la in which the cavernous section 8 for containing a capacitor element 6 is 
formed, The laminating of the insulating layer 1 is carried out. a capacitor 
element 6 ~ preparing ~ next, the terminal electrode 5 of a capacitor element 6 
and penetration ~ a conductor 4 and wiring, while performing alignment with a 
conductor 3 and laying a capacitor element 6 The multilayer-interconnection 
substrate 7 with a built-in electronic device of this invention shown in drawing 3 
(g) with a sectional view is completed beyond the temperature that tin fuses 
[ temperature ] by a pressure's carrying out a hotpress on condition that 0.5- 
1 0MPa for 30 minute - 24 hours, and carrying out full hardening of an insulating 
layer 1 and the electric conduction material. 
[0061] 

In addition, what is necessary is just to drill it in the part in which the capacitor 
element 6 of insulating-layer la is held by laser or the punching method, before 
the cavernous section 8 which installs a capacitor element 6 carries out the 
laminating of the insulating layer 1. 
[0062] 

moreover ~ if the magnitude of the cavernous section 8 sets width of face of a 
capacitor element 6 to L (micrometer) ~ +30 micrometers of L+3 micrometer-L ~ 
it is ~ penetration ~ from a viewpoint of the location precision in connection 
between a conductor 4 and the terminal electrode 5 of a capacitor element 6, 
L+30 micrometers or less are desirable, and in case a capacitor element 6 is 
inserted in the cavernous section 8, from a viewpoint of making a capacitor 
element 6 easy to insert, L+3 micrometers or more are desirable. 



[0063] 

In this way, according to tine nnultilayer-interconnection substrate 7 witli a built-in 
electronic device of this invention of this invention, it can consider as what 
[ excellent in connection dependability and an electrical property / snnall and 
lightweight ]. 
[0064] 

In addition, although the multilayer-interconnection substrate 7 with a built-in 
electronic device of this invention manufactured the multilayer-interconnection 
substrate 7 with a built-in electronic device by carrying out the laminating of the 
insulating layer 1 of three layers in the above-mentioned example possible as for 
various modification when it was range which is not limited to an above- 
mentioned example and does not deviate from the summary of this invention, it 
may carry out the laminating of the insulating layer 1 of four layers or five layers 
or more, and may manufacture the multilayer-interconnection substrate 7 with a 
built-in capacitor. 
[0065] 
[Example] 

Next, the following samples were manufactured and the multilayer- 
interconnection substrate with a built-in electronic device of this invention was 
evaluated. 
[0066] 
(Example) 

First, in addition, toluene and the catalyst for promoting hardening of organic 
resin further were added as a solvent to this so that the content might become 
thermosetting polyphenylene ether resin with 40 volume % about the spherical 
fused silica whose mean particle diameter is 0.6 micrometers, and it mixed for 1 
hour, and the varnish was adjusted. The liquid crystal polymer film whose 
thickness is 50 micrometers is prepared. Next, this front face Using vacuum 
plasma equipment, an electrical potential difference is set to 27kV, an ambient 
atmosphere is set to 02 and CF4 (a quantity of gas flow is a part for 80cm3/, 



respectively), and plasma treatment is carried out on one side 15 minute x2 time 
conditions. A contact angle with triallyl isocyanurate at 35 degrees And it is made 
for 60 mJ/m2 and surface arithmetic mean granularity Ra to be set to 0.14 
micrometers, surface energy applied the above-mentioned varnish to the top face 
of this liquid crystal polymer film with the doctor blade method, and the 
thermosetting polyphenylene ether glue line with a thickness of about 25 
micrometers was fabricated. And the thermosetting polyphenylene ether glue line 
was fabricated also like the inferior surface of tongue of this liquid crystal polymer 
film, and the insulating layer was manufactured. 
[0067] 

Next, the cavernous section for building a capacitor element by UV-YAG laser in 
a part of this insulating layer was formed. 

furthermore, the thing for which the conductive paste used as the electric 
conduction material which forms a beer hall with a diameter of 50 micrometers in 
this insulating layer by UV-YAG laser, and contains copper powder, indium 
powder, and organic resin in this beer hall is embedded by screen-stencil ~ 
penetration ~ the conductor was formed. 
[0068] 

next, the base material for an imprint to which the copper foil which thickness 
formed in the shape of a circuit by 12 micrometers was attached and penetration 
~ the base material for the imprint after carrying out alignment of the insulating 
layer in which the conductor was formed and pressurizing for 30 seconds by the 
pressure of 3MPa(s) with a vacuum laminating machine ~ exfoliating ~ wiring ~ 
the conductor was laid underground on the insulating layer. 
[0069] 

next, the cavernous section and a through hole ~ the capacitor element which 
printed the insulating layer in which the conductor was formed to two-sheet 
superposition and cavernous circles, and printed soldering paste to the terminal 
electrode was embedded. 
[0070] 



the insulating regular placing layer with which the capacitor elennent was finally 
ennbedded at cavernous circles -- up and down - wiring - under superposition 
and the pressure of 3MPa, the insulating layer in which the conductor was 
formed is heat-treated for 5 hours, and carried out full hardening three sheets at 
a time at the temperature of 200 degrees C, and the multilayer-interconnection 
substrate with a built-in electronic device was obtained. 
[0071] 

In addition, after conveying the multilayer-interconnection substrate with a built-in 

electronic device in the oven whose temperature is 235 degrees C, and the 

reliability evaluation of electrical installation leaving it for 90 seconds by conveyor 

and repeating this several times, it performed volumetry of a capacitor element 

and checked connection dependability electrically. 

The evaluation result of connection dependability is shown in Table 1. 

[0072] 

[Table 1] 



No 




In/Cu it 
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1* 


60 


40 


0.66 




2* 


52 


48 


0.92 
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50 


50 


1 
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30 


70 


2.33 
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10 


90 


9 
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4.75 


95.25 


20 




7* 


4.35 


96.65 


22 




8* 


0 


100 







[0073] 

the penetration from Table 1 ~ the penetration to which the content of the indium 



of a conductor was formed in the terminal electrode and insulating layer of a 
capacitor element by connection reliability evaluation trial by less than (1 sample 
No. 2) 1 time of a copper content - a conductor - it turned out that poor opening 
has produced the crack in between and it becomes impossible to take an electric 
flow also in electrical measurement occurs. Moreover, when the content of an 
indium exceeded 20 times of a copper content (7 sample No. 8), it turned out that 
poor opening it becomes impossible to take an electric flow also in electrical 
measurement occurs. 
[0074] 

on the other hand, penetration - by the sample (sample No.3-6) whose content 
of the indium of a conductor is 1 to 20 times the copper content, since it is 
changeless in the appearance of a multilayer-interconnection substrate with a 
built-in electronic device and an electric faulty connection was not generated, 
either, it turned out that it excels in connection dependability. 
[0075] 

[Effect of the Invention] 

The heat of solidification of the indium which a conductor contains is 3.26kJmol-1. 
according to the multilayer-interconnection substrate with a built-in electronic 
device of this invention ~ penetration ~ [ when a conductor is connected to high 
density ] the terminal electrode of the electronic device which is below one half of 
heat-of-solidification 7.07kJmol-1 of the tin contained in the solder currently used 
conventionally, and was arranged by the narrow interval ~ penetration - In a 
connection with a conductor heat deformation of the insulating layer by 
generation of heat at the time of coagulation ~ decreasing ~ an insulating layer 
and penetration ~ the crack which could prevent that a void occurred in an 
interface with a conductor, consequently considered this void as the reason - a 
terminal electrode and penetration - It should excel in the connection 
dependability which is disconnected and a faulty connection does not generate. 
[0076] 

moreover, the terminal electrode of an electronic device ~ penetration ~ 



penetration since it lias tlie surface layer which contains tin in a connection with 
a conductor and the connpound of tin and an indium is fornned in the connection -- 
the connection between a conductor and a ternninal electrode ~ nnere contact of 
metals - comparing -- a firm thing - becoming - consequently, penetration -- the 
connection dependability of a conductor and an electronic device can be raised 
greatly. 

[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view of an example of the gestalt of operation of the 
multilayer-interconnection substrate with a built-in electronic device of this 
invention. 

[Drawing 2] It is the sectional view showing an example of the gestalt of 
operation of the electronic device built in the multilayer-interconnection substrate 
with a built-in electronic device of this invention. 

[Drawing 3] (a) - (g) is a sectional view for every process for explaining the 
manufacture approach of the multilayer-interconnection substrate with a built-in 
electronic device of this invention, respectively. 
[Description of Notations] 
1 Insulating layer 

1a Insulating layer which has the cavernous section 

2 Insulating base 

3 wiring - a conductor 

4 penetration ~ a conductor 

5 Terminal electrode 

5a Surface layer of a terminal electrode 

6 Electronic device (capacitor element) 

7 Multilayer-interconnection substrate with a built-in electronic device 
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WM^lE/1SS^lcWMrft3«^*^<9ll]!iSQff^MQ-'l5'Jt/TvtlSrfflEl-?i^'; , ^fSBfl 
[GDI 2 ] 

^*^-7>^j3yryv-*^-7. iiucft^-?*%Bfl9«^t^WM^lE.^S*S7#* 

55crftTl)^. *^5'J(Z)W^*^P3M#lEaS*57tt> ^^11 t3l«lUT^ 40 

IJlieii^S^Z^^^msjjrftTUZ^^^^tC^ jlSiitll 0)&^ < Y t 1 lCtt^}Plfl38^^r^ 
53?tft, CQWi5CttD>T">t-t^6tfrai^tftTl)l. □>T">1ft^6tt, 
]lffi^«a5CJ;'JSM^#4-^*MfiScJf^tftTt)Z. 
[001 3 ] 

«^*^WM^lE^S^&7CP3Mtft^D>T">1f«^6tt> IE • =fll • at^^ftYft 

0. 5~5mrYi(i)i:5ft-?if)'K Ei2icfBriEi-?mtj;?c, mma Y ^ V 'pmm 

ftll 0'^t3<3:caitlC>^CJ;'>IB5)c'tftTlll. 
[0014] 

CQJ;?5^2^$y^sm*ll 0<5ttf^>^UTtt. a^Qsm*^2^$y^ttl^tffll) 

a BoLTiOs'^'LoLTiOs - CoLTiOs •Si^TiOs^'^ 50 
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*i£^b^%##ffl U ^ ^ . 9 tff^SKt ^ttr-f >^ U Ttt> ^J^Cff P cL'^ A ^ 

• Ft • Ni • CU • P b^Q)^m'Pz:tlKQ)^^t)'mi)^tll. 
[0015] 

CQJ;?5D>T">^«^ett. ^iJQ«*£l9ClMfi5cSiiiU;fe^l$(Q)]ffi^l*i5t 

[001 6 ] 

^Wi^nmrn^^ Ym^mmb Y-tjf . ig (sn) Ynmrn^^^-t^f^ntiyiyy^u (i 

^ J o 

[0017] 

C(9J;?5Jffi^^S50*Hl5oLtt> 'l5iJ:tl*E12Cft')THElcrvtJ;?C. ^&S?>;^2 
^^y^ii^ftll O>;0fllftlC7Jb-7K-;i/1 1tr^55cU. 

[0018] 

S 3V , IJtUffl ?t J; I <Z) ^ ^ '14 I ) ? II ^ « Iffi ^ ^ *i 5 X - - ;M 1 t ff^ 

h ^ I -Z 7 tlJ Z Y » m I [) . 
[001 9 ] 

-T'pjL^yYiy-f' ■ M ^ X u - 1^' # c cfc ^ u -iP'Bt^mz^Qij'Miz ^ ^) mmt ^ 
. nizmm^x 11 - )i ] 1 1 1 ;fe (y) c > ~ 1^ c i mt^tia z iz: <k r^m t ^ i 

I I) , X)\^-7K- )l ] ] G)iii3i^] Oiunn~i^nnnn-?if)'>i« □>T">t- 

[0020] 

5 3V . X )l ] 1 CZ) W M , X - 7K - ^ # ^ « & 1 9 ^ Q « M fit) K 1^ t I. ft c 

t^fe(!;)C, fl^K$=iDI'^'l/-1^^i^;tlDIftCH^ii)*}|$!{lS^T"X$75{iJI#ti6SU 
T t ^ I) . 
[ 0 0 2 1 ] 

x;^-a-v-;^^#tt, Pci'^A^-pt-Ni ■ C[x ■ ? b ^(o^m-p^ti^ (0^ 
rabttAQec9ts^tzc>^*»fft*uiio 

[0022] 

^c^i*&*t^^^S5(tttT53cZ^^'x-xhtx;i.-7rv-;M 1 \z X V - y ^pmm^G) 
tyk-d'^mt I Y \z ^) w^^t . x:^Oh^\z. cim<9t> #S^lXfJ • 
)g tt fj • Ri ^ ffj 5 y E ^ c 1© b T 5i ;tiD u T t R 11 . 
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[0023] 

\st7 0 i; ^ Si ^ 7 X J -h^m • 7 y \'mm ■ □ > x 7 t • x f □ - 7 

• >^ f yH:2 ^l. □ - Z • P V A it^V ^ Z)17 Jl'^- )[^) ■ U ^ Z y f y - h ^» m I) 

. m-c . ^mm^(o^mi^-^k<tiYi)y^^.t)^^\3^. 7 0 u iimm-^ mi) 1 z: 

>^ # ft * U I ) . 
[0024] 



T "I?" -5^ IK^ "[t -H- 
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9 0 'fx □'J c 
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K" :^ tI" — ^ 
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y iv 
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□ - 
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/I/ TR D /-V \ 


7'flVt) IV C 
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- K 
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7 1^ # t)f ffi I ) 
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1 Y 


u y 
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-T If- 


^ - )Vm(0 7 
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- )v%mm\m I) 


1:: Y»nt 


U t) 
























[ 0 0 2 5 ] 
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s « St )i t ± 


4/) C . Iff^ 
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9 7 
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)L\-X h Y 
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. X7 V 
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y 1- 






t^l t (D-d' 






< . ^^J ^ w > ^ 




0 a 
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z 7 • f ^' 


ymjKU u 






G)f "9 y%m.\\.'% 


5 y 1 7i t ffi 


I) ^ 


C Y 




5= I 


















[ 0 0 2 6 ] 


























z: 0) ^z 


> r 


y V- 
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^ ^ )S c J; 











T L O3 8i^ft^2^$y!7 9"'J->-7-f-^ffllC. ;i5ED0'\-7KS^?^)SCd;'jrp5)c:Ufe 

N I ^ B ^ - 7 h t 7 ^ - > ^ij )t ic cfc '>! m ^ ff^ 55? ? ? ic u T 1 a 1 9 >^ 55c; 

UTCtlCUV-YAGl/-t«#t^l)T^s5j]0IUT7;i.-7K->IM ItPSXIU. CO) 
7 ;i/ - - ;M 1 W C N t ^ 1 - 7 f- t 7 ^7 1; - > ep )S t ffl I) T 11 di) €^ C >^ C J: 'J 
7;i.-3-v-;i.^^*tB55cUfe^, Cilt8 0 0~1 eOOtQjUlt-^J^^ytZ. ^UT. 
□ >7">^*^6(9^1ICBMU;fe7;i/-7K-;i/«ftQ)^HlC¥El^-7htepSyUTt 80 

[ 0 0 2 7 ] 

Xy ^ y 0 mn.>^m \ 0c?^H9S#j¥l^litRoL9«;^ilRoL m 
OLXJ»fO. 2umJ;'JX?=<>M*U<tt0. 5unnJ.!^±s«7ilc(3;1. OumJ-J^l^^t 
zc>;*»fft*ui). i2 7 ^ y !7 s^^^l 1 0 Ra,o)^;«;MR 

I) . 

[ 0 0 2 8 ] 40 
CQ)<J;?SZ>T">-!f*^6^lQ)-t27^y5s^^^*ll O0)^ffltt« ^55c;iiO)7U-> 
~7- ffiH*(i)^fflt7"7;/Mgcj:iffl^b5{iS'^';^^*n^(y)[H][[i;!)ni 

u ¥ *s t ff u It tt ^ 5 y <9 ^ )S -? » s ir H £i t o It ft . ;^ ^ I) u - 1^' c J; 'J ^" IJ 

- > 7 - K ffl 1 # S H C M a t 1 tt ^ C C J; ^ > 7" ;^ ;!)D I t ]6S u ft . ;^ 55c t 
^tlZt!7^y7tt^J;'>l t)^55?at(5BfittX>rgi<Ti^!K[^Stfrl OumJ-I/llQi^^^y 

KwxKiy ^y omm.^m\ ^\zm\.\^^'L xiy^y on^f^Gy-nxRU^^ 
n\j^nM \ 0 umj.;^±<9^2^$y omx^-m^'^xt J ^y \zo' - y y - Kffll 

#SHClt«tttT;^55ct^C>^CJ;oTFffM(5tHfflt>^UTtI.l). t^C. ^"'J- 
>7 - K«lftQM55iftQD>T">-!f«^6(i)SHt-!f>h"7-^7 50 
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I) X y f > 7' # Q ^ fiil ? C J; ffl U T t R I) . 
[0029] 

[ 0 0 3 0 ] 

tr . m & (ol) cBriEi-?rvtj;?c, mna ^ . z: (omna ^ \/ -i^mx 

C J; 'J FiTliQ^iFff ClS^fr 1 7-1 5 0 U m<i)Sa5L 1 1 t^i^t ^ . 
[ 0 0 3 1 ] 

iticP!R:^mitQ-?5<. mxt3:7 ^ ^ mm'p 7 J - )imm ■ jLt^^ ymm ■ ^ ^ 10 
F Si • 7 y tiw Si • 7 X z [/ > X - X ;nif Si • c 7 y u ^ $ f k u 7 > Si • z ij 7 
Si • ^ ^ > Si • y V 3 - ymm ■ 0 u ^ ymm ■ m « a at u 7 x z u > x - t ;i/ 

[ 0 0 3 2] 

^ tt t e3( « 1 1 4/) Q ^ K ± f J ^ if * e t « 1 1 di) Q ^ 5h .1^ * fj ^ Q * ^ ^ fj . 
it « tt 1 55: # t ^ d/) 0 yv □ y > ^ t u < u > ^ ^ 0 ii « 'tt ly . 7 > f t > ^ » 
TK^m^m ■ ^ ^ TK^MAV 0 L ■ mity II 3 z 0 u^o)mmB%^] . 1 ># 4i t « t ^ ^ 
di) (9 E m Si SS it ^ E m Si SB It X 7 X • 1 m Si SB ^ ^ 1 • 7 ;^ ;^ □ - tK' > ^ ^ h )S 4i 
fj # Q )f f J , mmm\^Wi^mmtj)Lih^<kU'/t)z.ttmui^^^m^\^±t-ttj)z.ih(r)m 20 
^b 7 ;^ ^ z ^ A • ^ ^b s * • ^ ib f ^ > • ^ ^b A 'J ^ A • ^ ^b 7 K □ > f ^ A • ^ ^b ;^ 
□ z^A • ^^b;&;[.;/'^A • ^ ^ h ■ ^^ba* • S^b7;i.^z^A • ^^bSt • :r^^ 
^7;^^z^^. • xxmAV^ u ■ vJinymKV^ l ■ y )[^ nyWtx i- n y u^o) 

[ 0 0 3 3 ] 

T ffl c X 3t + =7 ffl Si m « ^b 3t 'J 7 X z u > X - T ^ Q * aMii Si s « 1 1 M 1 u e 
Q^mi) :e Y . ffi 3t )I t J; 'J ± t ? c # ft ^ u I ) . n\z . S )g }1 q 
tt»ICtZ^ll?ll.§. 3rJ;i>/$;fel3:l^Itff10 0lLmJ.;/.TCi)tiSJiffl^JBia^#4 80 

ttftCff^5)i't?>;i)?M;^x*^^tt« )i^7lti;Y-7-f;i.A<i)±TfflC7lti;7xZU>X 

s « 1 1 3 1 r#5)? u t <i) t Jie iSt 1 1 c ffl t) fe^jij t t . 

[ 0 0 3 4 ] 

SJy. C C-?)i^7lt 1; Y - « »REBtC)i^tt^^i?) ? Utt^t^ftlC^SlWt ^ttMt* 

ti7i?i;Y-t*gu. -Mc®)itt^^-?)i^ttt5^vti;^hnk:-y9)i^7i?ijY-'^'iJai 

Bf c )S B% t 1 1^ - t K □ c y 7 )t a, TTC Y - . i?) 1 1) m ^ r# )a s S t ^ 1 1 

• ■ 3 S! t ^ T Q )« B% TTC iJ Y - t S 0) ^ 'J . S if ^ 7 ;b ^ H tt • ¥ ffl B *n tt 

■ m z 0) m ^ it 1 0 0 - ^- 0 0 "c 0) . ftt c 2 5 0 - 3 5 0 1: q 5^ s c ^ t ^ 40 

tZtQ)*»fft*Ul). t. U 7 JL Z\/ y JL- T [t . xltU7xZl/>X- 

T;i/msi^*i;7xzi/>x-T;ura^(9l'«gS^^i^^ufe«iflg> i^iuttctm^si 

[ 0 0 3 5 ] 

)«B%7rCiJY-7-f;i./^1 2tt> l>^UTQ!^tttJi5t)^t)eHW-?. Sft^^ttt 

Kiitzfe(!;)(9ii^bP*±fj^w*ttte[«ti;fe(!;)Q^^h)i^'t^ifj#Q*$^fj«ii«stt 
tiif;tDti;fe(y)«i)Any>^tu < it u ym%o)mm^m. 7 y y^it^'i^'P^^'^m 
s SB • '5' a-v ^ ^ ij ^ • ^ ^b yi. □ z /^ # Q It « W f J . 11 )f tt t e3( « t ^ 1 
m Si SB ^ 1 m Si SB ^ X 7 X • S, m Si K ^ ^ B • 7 ;^ ;^ □ - at' > ^ ^ H )g tt fJ # Q 
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u ■ f ^ ymii') u ■ r ^9 ym.7. h uy r u ■ f ^ ym.:b )iy o l ■ 7K^^7J1/ 
^z-^A • xxmAV^ u ■ yji^nyrnKv^u ■ y )\.3ymx h ny L^G)±m^ 

[ 0 0 3 6 ] 

5 3v . ± IE Q ^ « # Q ffl ^ , K 51 « • t+tt • 7 u - ^ # # ;^ 'J . ^ « tt Q ii 
U ^ ttm Mixtion t I) . t > ffl ^ S > ii ^ 0 . 1-1 5 u m S IS 'J > )« b^b at 'J 
Y - 7 4 )iL ^ z <9 If J; t /J\ r t) . 

[ 0 0 3 7 ] 10 

K«11 3tt. ^7*tZEIS^^*3t^S«ff^5rt^?fQS«fjQa^^gt*t^>^>^ 

tc. 3yryv-m^6-^mmM^ cfm\^)z.'^mn^s\znmb)z,m\z3yryv-m^6 
t . 

[ 0 0 3 8 ] 

Kill 3tt. ^CU7xZL/>X-x;Hiyi^^Qsi^#. Ctl^Q7rCiJY-7 
□ ^#Q3-CiJ7xZ[/>X-xJl.^*t^n^t3 0-9 0#ffi%g*UT3t'J« ^'J^^it^ 

^ ^ 9 iimm'^'pEim^'^ & ^m^t jmo)^mmmo)m^.n ^ . 7 u ;^ $ tt. u 7 x 
z^>x-T;^#0m^f^btta-cu7xzL/>x-x;^tg*tzc>:*ft*Ul). 20 

[ 0 0 3 9 ] 

. /rvU7xZU>x-xJl.^*t^nJ5 0St«#3O#ffi%*ii-?;^Z>;« t^iStl^ 
« ^ Q )i ^ # i& T t ^ « ;^ 'J , * . "iO^mro^BXJY. 

)V 2 ^ 1 c « 1 1 3 1 51c t ^ ?f ic, s « 1 1 3 0 If A 7 y + ;^ < s IIS 

*»fi?)I.=f)£oT. ;r^';7xZL/>X-T;i/^*a»<Z)§*iltt. 3 0~9 0#ffl%ci)ieH 

* U I) . 
[ 0 0 4 0 ] 

tfe, }f«ii 3tt. m^t^u Y - 7 -i )v u ^ 2>;Qjf«tt^Ei^^#3 -t^^stisa 
i^^^gttt / Y-;hiiitt^'B'«Ettl^^*¥Q)5i;!iofJt^*tic>^#"ftSU < > ^^J^ so 

t3J« h ^) 7 ^) )l ^ V V 7 - \- \- ^) 7 ^) )IV 7 - \- ^ ^Z/Z (Om^WW^t-^ 
[ 0 0 41] 

mmiLXT )i ■ ^Wimmm^mik ■ 7 )i4 0^ - 7Ky%nm)i^m^o)mm. p^mm^WL 
^ mm b k, ^) ^^u m ^ ± t z i))<D m it 7 )i ^ z 0 L m it mm ■ mitf ^ y ■ m 
it K u L ■ mitx \~ D y u ■ mitv )i zi z'^ u ■ mitio )[^ y L ■ V t ^ 4 h ■ m 40 
it mm ■ ■mit7 z'^ u ■ mitmm ■ f ^ ym^ u u ■ f ^ ymKu u ■ f ^ ym. 
X h uy u ■ f ^ ymio )iv L ■ ty'^m7 z'^ u ■ xxWcav^ u ■ yjiuy 
m K u ■ y )i z y mT. \~ u y f urn (0 itnn s hi, \.)\s.. 3&«w>:o)*i?Dtttia(y) 
zxi^(D\t^'^n^Ymn^^kW.^M^^i>)tmo)y^y%ia v7'')y7m'Pf ^ 

y 7" iJ > ^" fj # Q y 7- U > 7 fJ t S * U T t J; 11 . 
[ 0 0 4 2 ] 

!t1flCie^l1tai-;!iDffUTl^«^mM#lE^**57tB5)ttI^IC« S«S1 3 
ft*Ul). )t^7^C';Y-7-f>l^/^1 2>^(i)K«l?H?yj;6fE^^^*3>:QS«^H 50 
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[ 0 0 4 3 ] 

. ±15 <9^««#<z)r^tttt > mmux • i+tt • 7 u - 'pnx^^h u > ^mi&o)^^.t)^ ^ 

tt. K5Stt#»*Ut). ffl^Stt, 0. 1-1 5iunnSS-?i^';> :S«11 3Q))f 

^ J; 'J t /J\ t I ) . 
[ 0 0 4 4 ] 

C<9J;?S^iftlltt« )i^7lti;Y-7-f;i.A1 2<i)±TfflC7Ki>l7xZU>X-T;i.^ 
*^i»*^^5)i'IS«113t*tIt<Z)>^Ufe:*^>'l5'J;t(*iK[ifIt»fO. l-IBumc^M 10 

itmm^o)mmmmm%\z . m ^^t^ u 7 ^ z y jl - t )i m m y mm ■ ^mm ■ ^Wi 

fj # t $i ;!)D U T # '\ - X K t , 7- ^ X Y 5!5 S IC J; 'J K 'J 7 'J ;^ ^ V ;/ 7 7 U - K >^ Q K 
Mi 3-5 0° -?ihoT, ;t;^-^^lx^;H'-;t;»f45-7 0mJ/fn^ 
15!£iSUfe)i^7ltUY-7-f;i/A1 IG) ITMC^^M^G) \' !7^'7"l/-h"5S^<i)V-h 

55?i5Sta^fflUTS«ii 3tr^5KUfe<^« i?)?t)tt±iE<i)^-xK^C)i^7i?|>iY-7 

^ IIL ] 2 t )1 a U S 1 C 31 ± If ? C J; o T )i ^ 7lt i; Y - 7 -f A 1 2 <i) ^ ffl c « 
111 3tr^53cUfe^« Ctlt60~1 OOt:<i)5US-?5^~3Bt^;tlDl^-^!l*tlC>^ 

C J; 'J 1^ ?^ t ft I o 
[ 0 0 4 5 ] 

IC . 0 3 ( t ) C i)T ffl El /tv t J; ? IC > m ia JL 1 1 W C ^ > -7" ^ A t g ^ t Z ^ « « t 20 
C?yUTtt« Kia^^4*»f^>=7"'^At^*t?^^W-?r^5KrtlTl)ZC>Jtffl^-?i?) 

I . 

[ 0 0 4 6 ] 

tt-?P?KrtlTt)?CV*Mi« ma^^4*ff^*t?^>5/"^AQ)iHmtt3. Z6kJ 
mol" ^ -?« «t3l5^fflrtiTt)fe¥EIC^*ti?|g<i))iHI?a7. 07kJmo I" ^ <9 
¥^J.;<T-?i?)'J, ^^ra-?ffi?yU;feD>T">1f*^6(Z)]Iife^^a5cmi^^*4t^>7" 

r^tl&MUT^e^ll ■^Sii*^$4>;Q^ffllC7lC^h"tfffSitI<9tK±tIC>^t)^"-?$= 80 
[ 0 0 4 7 ] 

t k,. ^fgBflQl^«^WM#lE^S^7CJ;ftf3:. □>T">1f*^69^S^«ffi5^^" 

nmmw^YG>mmw\-o^-^^^ti^maba,-^^i. mmw \-o tsu n s n , insn 

[ 0 0 4 8 ] 40 

tt^c>^cj;'j. nm^'i^ ^- ifi^n t J 4 y y 0 L)c im^m&b o)^m M b a.»^n t J 
mY^m^t-itimY ^ yy^ uYQit'^'^-^mmtjmi-o. ^^.»mo)^^^ ^ ^) esu 
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[ 0 0 4 9 ] 

* . ±mo)^^.»m(o^^.j: ') tM,[)^mm^t3i . ^-pm ■ m ■ z v ^ )i ■ y 7 t 

[ 0 0 5 0 ] 

t ^ Qz: (0 ^^m^t)f ^ y u<o\^mm.^') ^\.)±W,')L \j-z . ± (au) (a 

%) . Zv )l (Ni) > Y 7 %V ^ U (M^) > IB (Cu) Ctl^5)^ 10 

mtt 4 y y^ L (in) >^/&evUT, 'l5'J;ti3r4Q^'&tt. Auin, Auln2#Q^t-& 
tt.llQji^ttA?-In2¥0^b-&!tJ5. Zy^;i.0^€rttInNc, InNc2#Q^t-& 

U4 In, Cug In, Cu, In4. CUe In^<i)^b^ttt^tiYti<i)^li<i)^fflC 
[ 0 0 5 1 ] 
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> if 
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6 0 Hi ^ « ffi 


5 0 ^ H 
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5 a,»nm^ 
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^ 0 ^ 1 
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# R <fj c «s 


U T 




Sa^ft 4 Hi^lffi 5 ^ 
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Q ^ t Z c 
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5 2 ] 




















t ^ 




> sa«#4c^*r+ii 




It IB 


Y t 


1 




Y »1i!rt U t) 




i: 


Q ^ ia }fi m 



[ 0 0 5 3 ] 

^3^. mM^^*4iu^«Tii^^«tffa, a^t^j^yyOL. hJuOi^yy^Lfi 
,i:z/m^cD%(o^mm%\2 . ^mmm m m-^ 1 1 y <i: u mmt ni . z<j) so 

[ 0 0 5 4 ] 

[)\3^nmmmY 4 y y^ u-?fi ^umm 0)11^0) ±mm%Y(o%t\\zn \j-z Q . i 

t 5 I ) >^ . ^ > ^ . z u (3; ^ > =y" 0 A 3v d; ^ 1 ^ * t M a JL W c I. ft c # t 

^C>^i^-|lit'^SIISI^*»f$)'>l> 40#«%tH:t^>^^SI&*rBllC^l9^fAMfi 40 

tfi**?^ < 5J z z . «£oT, «^w<i)*^m)3iQ)^*itt « nmmmY 4 yy 

u)LO)^%\ . hi \.)\s.nmmmY 4 yy^ ^ummco>Ki<o±mm%Y<j)^y(Qn\j 

TO. 1-40^*a%.i|^C0. 2> ^ 2> Q Z Y-Of^t \j i) . 

[ 0 0 5 5 ] 

Sfe. 2^fgBHC3yi)Ttt> ma«#4lC^*rtl^^ltlB>JU;fe^^, Ka^ft40)^ 

>;/"^yU«?)S#lt»ftHO)S#l(91-20^S-?i?)lC>^t»fft*Ull. Mii^ft40)^>=/ 
^/^QS*«tl§QS*«<9 1 ~2 OlS>;tlc>;iUJ;'; . «^«^WM^1E.^S*S7 

t ?^ t ^ Q *n s . 4 y y^ uYmY o)^mm\t^'^'^^'^m\zn^^^w^mt !> z 

. %m.nW'\\^(ow.%.^i^mi^ MY^') . ^(0^^. ^ ^) 4 y y 9 ^ y X 50 
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n^b . (on^i)t^ y Lt)f u 7 u - ^cms&b -7 . nm^w Y uy ry v-m^ 

[ 0 0 5 6 ] 

^mm^c^t^i^y=y"^ufi^zjfViiQ)^miSL^t3i'f'i!diSLii»i^i 0 iin\o)m 

5f«#^^tU<. ¥i^fflSt»f2um*ili-?tt> ^)iffl^*ff;g»t^;fe(y)Sa5L'\Q)jI(!;)i!i 10 

< ^ ^ -7 m.m^# ^- o)mmm»x^ < ^ J . 1 0 urr\-^ Ynm 

}l ^ 0) ^ MM. ^ \^ ± Q » ^ < ^ J iJ) m iKmt)f X ^ < ^ 1 tjf h J , ^ ^ 

[ 0 0 5 7 ] 

. mz (c) cBrfflEi-?rvtj;?c« mmM ^ Q^MYmmY {o^mt immmw 5> 

tip lit Z . ^ U T« El 8 (oL) cBrfflE|-?rvt J; ? C« E)IS^^ 8 tJlgi^l 1 Q) ^ ffl 3V 

^ t I . 
[ 0 0 5 8 ] 

5i 3v . ^nrnm-d'Oi. iei^ ^ ft 3 <Z) ff^ ^ t ^ )i ir J; o T ft S o T 3V 'J . C 0 J; ? E 20 
^ - y Q A ^ - y Y ^ J J: 7 \-c u y X \- M mm I )i ''(k . jlv f y 7 ■ u y-x \~m^ 

J;^'RH^lft^:btt. b tf^ J 'Ik . Kt)» 0 . 5-1 OMPol, 5aJSt^"6 0~1 5 0°CO) 

* # ;!]D ff ;!]D m u ^ , ^ ft 1 4 t iJ t»f t c c J; « m 8 ( e ) cmmmc w^t j^y 
cEli^ft3#^e,#li luMlTii^o z: 0)^. ma^ft4tt« ^^ciUbUTU 

55l)^€^bttl^UT3t<C~^»fl5-?i^Io 30 
[ 0 0 5 9 ] 

^}|ft14VUTtt. 7rvi;xfl/>Tl/7-$'l/-h^7lti;xfU>;^7'5'U-h- 

u ^ ^ F • at u 7 X z u > 1^ 7 7 ^ h" • ^ f z • Tfv y 7- □ f i/ > ¥ ^/i^ ffl Q t (9 

^tfft14<5lfJf(3;1 0-1 00ium#)i^-?;^'J. li*U<tt25-50 

iumj»f^i). ^tlfti 4c9ii^^]*ri 0 iirr\^m-z^h J )i ^nf^ ^ 49^r#^W:rLffl*>f';c 
J;'>ir^?)?U;feE«S«ft8*»fir)ISU^<S'>i« If?y-*ff1 0 0umtjS^^>:^^ft14Qi^ 
l!^e**fS<5JoT, 5!Sii^l1*^^<i)^}|ft14<i)iJSt*ffllt>;S^ffi^tff;^^. ^ 

tifti ^^mizmm^mm-^mmt 1 ^^it){z . 7 o u )i % 'P z! u% ■ v u u y % ■ nt^ ^ 

;/ ^ # ^/l^ 5fD Q S « fJ t ^ ffl U T t J; I) . 

[ 0 0 6 0 ] 40 
^UT. 08 (f) cirllil-?yTvtJ;?c« ±iE (ol) ~ (e) o)lffitiiT^?^U;fe^S 

^Qie^tii Y . 3yryv-i^^6-^JSimti)Lif)a)'^mBs»mmtii-z\,)jmmM] 
. zyryv-m^BY^m^b. . □>T">if«^6QJS^«S5>^Sffl^ft4 

3VJ;&'E/^*ft3 >^Qfflt^fttttfil)D>T">f-«^6t«;tt^>^>^tC^e^l1 t 
ffllU, ^M^mtj^rnQM^t J^maXl. Kt)» 0 . 5~1 0MPoL<i)*#-?30^^^~24 
at^7Kyh7-l/7UTil®illl3td;&f«^ttt^±if^btttIC>:CJ;oT> 08 (§-) 

[ 0 0 6 1 ] 

53V. □>T">^5l^6ts^tt^^/lS!8(3;> lE^lltffllt^HuC. ^e^llOLQ 

□ >T">^*^6t^"iRSrtl^^iFffCl/--!^)S'^'A>f>7)SCJ;'>lSiJUT3Vttf3rd;l) 50 
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[ 0 0 6 2] 

L + 3 oum-?i^'>i, nmmw^)c3yf'ytm'5- 6 Q)w,^mmb )iO)mm\-::fi^i i^w 
mm(Dm^.n^t3iL + & ounnJ.!^T*»fft*u <> zi y r y V- m ^ 6 1 ^ MB ?, [2 n X t J 

m \-c 3 y r y V- m ^ 6 ^ n A I M < t J Y i) J It L + z Ui ri) i^A ±» n t b [] . 

[ 0 0 6 3 ] 

[ 0 0 6 4 ] 10 

-?tt3ici)ieitiitaitic^iu^oT^^«^wM#iE^s^7tiirFUfe*^'. 

41^51 ;j(±<?)^®iStl1t«lUTD>7">1^P3M#lE)ISS*&7t^<^UTtJ; Do 
[ 0 0 6 5 ] 

mm mi 

)^C*fSBHQl^«^P3M^lE)ISS^5t«J.l/lT<i)pC5Pftl^?^UTBT«Ufe. 
[ 0 0 6 6 ] 

( ^ ^^J ) 

. « at u 7 X z u > X - T «} Sg c ¥ ffl # 0 . 6 u m 0 5S )S ^ =y i; t 20 
^ci)^*l*»f40ft«%'^5ZcJ:?icjio;t. ctlC/^ly>:UT^;^x>> r^c^^lgfflSi 

5 0 U m <9 )S B^a at ij Y - 7 ^ Jl/ A t ffl 1 U . C (5 ^ 1 t . ^ 7- 7 7" Y 1 t ffl I ) T < 
lJ±t27kV, 5HMt02?VJ;&'CF4 (:&"7ll*>f^^lY+l80cm^/"^^) 

. 5^x2[B]Q*#-?7-7 7'Y5QSUT> f-';7i;>ii/^y;/7:RU-h>;<5ffMi 
*if3 5° -?« ;t^T^fflx^;H'-*fr6 0mJ/m^« g) nm"?" i^Brnt R 0 . 14 

^Cd;'JM?RU< )ftl^2 5lim(9l^€^btt7lti;7xZl/>X-T;i.S«ltJX;r^U;feo 
^ U T < C (9 B% at ij Y - 7 A <9 T ffl C t |B] ^ C 1^ € tt at i; 7 X Z 1/ > X - T K 
«lt55?r^UM^ltli<^bfe. 30 
[ 0 0 6 7 ] 

Q)mmSQ)-W\-0 . UV-YAGl/--!^CJ;';D>T">1f«^tWI&tIfe(!;)<9 

^ }i SP t 55? u . 

t ^ c . z: (ommsiz . u V - Y A G u - ic cfc 'J li g 5 0 u m 9 c 7 a-v - t 55c u . 
- 7 h t 7 !7 i; - > c J; a di) c c J; m a ^ t u . 

[ 0 0 6 8 ] 

55ct:^fe^e^l>^tffit^tDttUTS^aiaMUcfc'J 3MPolO)J±;^J-?8 0#;!lDJ±U;fe^ 
> $s^ffi^tl^*ttiJMbTE^^^*t^iil±cai^U;fe. 40 
[ 0 0 6 9 ] 

. ^mwY X )i -7K- )imw»Mmt ^^^mmM-^ i^w.U'^iDit. ^)Pia?wic. iffi 

[ 0 0 7 0 ] 

55?rtlfe)!eiftlt 8«C^^lft^t)tt> 8MPolO)J±;^T-?2 0 0 °CQ5aS-?5at^;(l0m 
55SUT^^«^btttT^^*^WM#lE^**St#;fe. 
[ 0 0 7 1 ] 

53V. «^?I^WM#lE.^S*StD>^7CT)U)I#2 3 

5°CQ;^-7">C863gUT9 0#^J5(lU. CtltillBl#'>l7SU;feft. □>7">1f5l^Q 50 
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S « iJ ^ t ft 11 « M «1 C S^iM Utt t fil^ U o 
[ 0 0 7 2] 

1 ] 



K« No 




In/Cu tt 






Cu 


In 






1* 


60 


40 


0.66 




2* 


52 


48 


0.92 




3 


50 


50 


1 




4 


30 


70 


2.33 




5 


10 


90 


9 




6 


4.75 


95.25 


20 




7* 


4.35 


95.65 


22 




8* 


0 


100 







[ 0 0 7 3 ] 

*1J^m3:,ma*ftci)^>=y"OA0S#Mt»f|l0§*M0HS*ii(^^^No. 1, I 

TbI -? ^7 ^ y ^ t i b T 3V 'J , * ^ , * M iJ t C 5V I ) T t « ^ a # ^ tl 5 < 5 Z - 7- 

^feji^(Ms^No. 7. %) \ts m.9im%Q7f[)-z tm.%mM'^i3(Yxi^ < ^ -7' 

[ 0 0 7 4 ] 

C:n.C?ifUT> ®M^^*(9^>-7">A(Z)§*lt*ffHQ^*lci)1~2 0l$ci)^^ (^^N 
o. 3-6) «^«^WM#lEIS*4lc7)%liC$^btl<. 

[ 0 0 7 5 ] 
[ f! Bfl (?) B « ] 

3. 26kJmo I" if ffiTtlT I) fe^EC -3^:^^19)10*^7. 07kJ 

[ 0 0 7 6 ] 

[ 0 H Q 11 5 55i Bfl ] 

[E12]*fgBfl«9l^*^mjt#lEMS*SlCP3MTtlIll^«^<i)^]liS<9r^^^<9-^5'Jt 

[03] (ol) - (^) tt. ^ftYtl*fgBflQ«^«^P3M#lffi^*^5ci)^i£^)St Bii 
Bflt^fe(!i)QXSfe(Z)irl0-?i?)^. 
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T TS S- m =^ RB ^ 

L ^ ^/ nX. °t\ 1 




\ 


wc, m 




2C yPJ Bl' c ^ 9 d flic ^ n 


^ ^ 


• • 48 ^ it tt 

wc. m. m 


2 


■ • I? S tt; 

WL im. ^9 Vf- 


Z|. 


M 3ffl ^ I'T' 




. . *^ X S ISQ 


5 


JHm J ^ TUB ^ y< IflJ /h 


6 


• • m.=s-%=s- (□>7">i^«^) 


7 





[@ 1 ] [il S ] 




